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tients with NCA (p < 0.05 vs pre-mental stress) in contrast to no vasodilation
in patients with CAD (p = NS). 5 CAD patients underwent repeat mental
stress (MS), following intracoronary phentolamine (P) 0.02 mglkg.
Methods: Coronary flow velocimetry(Doppler-tipped guidewirej and quan-
titative angiography were performed in a non-stenotic artery at control (Con),
and during a maximally dilating dose of intracoronary adenosine before and
after nitroglycerin (NTG) 100 JLg i.c. in 6 patients. CFR was measured conven-
tionally using peak/rest flow velocity changes alone (Vel) and flow estimates
incorporating angiographic vessel cross-sectional area (VxA).
Results: (mean ± s.e.m.)
%Change in:
Control MS
P + MS
MSP
+26 ± 13
+18± 9
NESP
+87 ± 40
+254 ± 117"
LAD diameter
+1 ±6
+3 ± 7**
CVR
-9 ± 14
-28± 19"
Coronary Diameter (mm) CFR "p < 0.01 vs Control MS
Conclusions: 1) Intracoronary adenosine produces concurrent conduit as
well as resistance vessel dilation that is similar in magnitude to nitroglyc-
erin. 2) Coronary flow reserve is underestimated if blood flow changes are
assessed using flow velocity measurements alone. 31 Coronary flow reserve
measured using velocity changes after pretreatment with nitroglycerin is
similar to measurement that incorporates angiographic cross-sectional area,
and may obviate the need for area determination.
'p < 0.01 vs control, t p < 0.01 vs can Vel, t p ~ 0.08 vs can Vel
Even though phentolamine increased NESP substantially due to pre-
synaptic a2-adrenergic blockade, microvascular dilation was greater during
repeat mental stress in CAD patients than during their initial mental stress,
and similar in magnitude to the response of NCA patients. Thus. coronary
atherosclerosis is associated with absence of a microvascular vasodilator
response to mental stress. due to a-adrenergic constrictor effects on the
coronary microcirculation.
Can adenosine
2.50 ± 0.26 2.89 ± 0.30'
NTG Can Vel Can VxA
2.93 ± 0.28' 3.0 ± 0.2 4.0 ± 0.3t
NTG Vel
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p < 0.001
This study demonstrates that patients with stress-induced myocardial is-
chemia and normal coronary angiograms represent coronary endothelial dys-
function.
Coronary Flow Reserve Does Not Improve After
Successful Rotablator Atherectomy and
Adjunctive Angioplasty
A-02 % CSF CS-02 % RPP RPP/MV02
('!o) (mllmin) (ml%) (bpm x mmHg) (bpm x mmHg x min/ml)
Basal 128 ± 38 34 ± 5 8812 ± 2200 795 ± 655
90 145 ± 56 33 ± 8 9607 ± 2411 736 ± 599
85 173 ± 57' 30 ± 4 10530 ± 2561' 748 ± 757
80 191 ± 77' 29 ± 6 10982 ± 2956' 790 ± 831
Thus, in patients with coronary artery disease, differently from normal sub-
jects, myocardial hypoxia is compensated for by an increase of CBF rather
than by an increase of myocardial O2 extraction. These findings suggest that
coronary atherosclerosis may limit the capacity of the myocardium to extract
°2·
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Although lumen enlargement after coronary balloon angioplasty(PTCA) is as-
sociated with improvement in coronary flow velocity (CFV) and coronary flow
reserve (CFR). Rotablator atherectomy (MRA) results in lumen enlargement
and distal microembolization, Which may attenuate coronary blood flow
and CFR. Accordingly, spectral flow velocities were obtained with Doppler
Flowires in 16 arteries (9 LAD, 3 LCX, 4 RCA in 16 patients, [age 62 ± 12 yrs])
before, after MRA and after adjunctive PTCA. Basal (BCFV) and peak hyper-
emic flow velocities (PCFV) after intracoronary adenosine (10-30 JLg) were
recorded in identical angiographic positions. Blood pressure and heart rate
were constant between measurements. Diameter stenosis (DS) was deter-
mined by quantitative coronary angiography.
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Previous studies in healthy subjects have shown that, at rest, the my-
ocardium responds to a reduced arterial oxygen (02) content with an in-
creased extraction of 02 from the coronary blood rather than with an in-
creased coronary blood flow (CBF). The effect of controlled hypoxia on CBF,
coronary sinus blood 02 saturation (CS-02%) and 02 delivery (MV02) was
investigated in 7 anginal patients (all men. mean age 54 ± 11 yrs) with at least
one critical coronary stenosis (>50% reduction in internal lumen diameter)
of the left coronary artery. Patients breathed through a face mask 10% 02 in
nitrogen and arterial 02 saturation (A-02%) was monitored by a finger-piece
oxymeter. CBF was monitored by using an SF Doppler catheter positioned in
the left coronary ostium. CS-02% was obtained by blood sampling from the
coronary sinus. Twelve-lead ECG and arterial blood pressure were continu-
ously monitored throughout the procedure. The ratio between rate-pressure
product (RPP) and MV02 was used as an index of the matching between O2
supply and 02 demand. The results are summarized in the following table.
'p < 0.05 vs basal
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The Impact of Mental Stress and a-Adrenergic
Activation on the Microcirculation of Patients with
Coronary Artery Disease
Nader Dakak, Arshed A. Quyyumi, Graeme Eisenhofer, David S. Goldstein, Richard
0. Cannon III. NationallnsMutes ofHealth, Bethesda, MD
Mental stress results in sympathetic activation and provokes constriction
of diseased epicardial coronary artery segments, which may decrease coro-
nary blood flow. We investigated the effect of mental stress (10 min. video
game)on the coronary microcirculation by measuring cardiac norepinephrine
spillover (NESP) and left anterior descending (LAD) coronary artery blood
flow (intracoronary Doppler flow velocity and quantitative angiography) in
non-significantly diseased «40% stenosis) LAD arteries of 7 patients with
significant coronary artery disease (CAD; >50% stenosis) of other vessels.
These responses were compared to those in 5 patients with normal coronary
angiograms (NCA). Coronary vascular resistance (CVR) was calculated by di-
viding mean blood pressure (MBP) by coronary blood flow. Measurements
during mental stress were compared to pre-mental stress measurements.
Data = mean ± S.D. during mental stress.
Amir Lerman, Rick A. Nishimura, Guy S. Reeder, John C. Burnett Jr, David
R. Holmes Jr. Mayo Clinic, Rochester, MN
Coronary endothelial dysfunction is characterized by a vasoconstrictive re-
sponse to the endothelial-dependent vasodilator acetylcholine. In patients
with normal coronary angiograms. stress-induced myocardial ischemia has
been considered to be false-positive on functional testing. Since coronary
vasodilatation during exercise is endothelial-dependent, this study was de-
signed to test the hypothesis that patients with stress-induced myocar-
dia! ischemia and normal coronary angiograms may demonstrate coronary
endothelial-dependent vasoconstriction to acetylcholine. Thus. coronary an-
giography with graded doses of intracoronary acetylcholine was performed
in 30 patients who had undergone previous stress functional tests (14 exer-
cise thallium. eight exercise echocardiography, four dipyridamole thallium,
and four dobutamine echocardiography). Twenty patients had an abnormal
functional test (Group 1), and 10 patients had normal functional tests serve
as a control group (Group 2).
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%Change in: MBP NESP LAD diameter CVR
NCA +13± 8 +123 ± 130 +4± 10 -26 ± 9
CAD +19± 10 +90 ± 64 +1± 6 -4 ± 18'
'p < 0.05 vs NCA
Mental stress resulted in significant coronary microvascular dilation in pa-
Pre-Intervention Post MRA Post PTCA
BCFV (cm/s) 16.3 ± 66 25.0 ± 13.4' 36.8 ± 13.9'
PCFV (cm/s) 21.1 ± 11.1 33.7 ± 18.7' 48.9 ± 24.S'
CFR 1.28 ± 031 1.20 ± 0.36t 1.44 ± 0.38t
05(%) 63 ± 17 49 ± 18" 28 ± 12"
'p < 0.0001, "p < 001, t P = NS, compared with baseline (ANOVA)
